Application of random amplified polymorphic DNA (RAPD) to detect genotoxic effect of trifluralin on maize (Zea mays).
Trifluralin is a widely used dinitroaniline herbicide throughout the world. However, limited efforts have been made to study its genotoxic effects on different plants. The present study aimed to evaluate the herbicide's genotoxic potential on maize (Zea mays) by using the random amplified polymorphic DNA (RAPD) technique. For this purpose, maize seedlings were treated with aqueous solutions of trifluralin at concentrations ranging from 0.5 to 3 ppm for 7 days. In the RAPD analyses, 15 primers were used and 91 bands were obtained, with an average of 6.06 bands per primer in the control seedlings. After trifluralin treatment, significant changes were observed in RAPD profiles. These changes included loss of normal bands and appearance of new bands, in comparison to the control group, and they were dose dependent. In addition, root growth and total soluble protein level in trifluralin-treated seedlings were analyzed and compared for genomic template stability (GTS), which was performed for the qualitative measurement of changes in randomly amplified polymorphic DNA (RAPD) profiles. The results showed that GTS, root growth, and total soluble protein content of the seedlings gradually decreased with an increase in trifluralin concentration. These findings suggest that the RAPD technique is a useful biomarker assay to evaluate the genotoxic effects of herbicides on plants.